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(57)Abstract: 

PROBLEM TO BE SOLVED: To sufficiently control temperature distribution within a cell 
surface, and stably maintain cell performance for a long time by using a material showing 
a catalytic action of reforming reaction of fuel gas and specifying the specific surface area 
of the material on the surface part coming in contact with the fuel gas of an anode. 
SOLUTION: In a solid electrolyte fuel cell anode, the surface part at least coming in 
contact with fuel gas is made of a material such as cermet showing catalytic action of 
reforming reaction of the fuel gas. On the surface part of the anode, the specific surface 
area of the material is made larger in a portion on fuel gas outlet side than a portion on the 
fuel gas inlet side. The surface area is selected preferably from the range of 0.01-0.2m2/g 
in the portion on the fuel gas inlet side, and from the range of 0.5-2. 0m2/g in the portion on 
the fuel gas outlet side. Attaching of the anode to a solid electrolyte is conducted by 
screen printing or brush coating. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The anode for solid oxide fuel cells characterized by using what showed the 
catalysis of the reforming reaction of fuel gas as the ingredient about the surface section in 
the anode for solid oxide fuel cells which contacts fuel gas at least, and made the part of a 
fuel gas outlet side larger than the part of a fuel gas entrance side about the specific 
surface area. 

[Claim 2] The solid oxide fuel cell characterized by using an anode according to claim 1 as 
an anode in the solid oxide fuel cell which is equipped with two sorts of external terminals 
which established each material gas path in the eel and one side which prepared the 
cathode and the anode in both sides of a solid electrolyte, respectively, accumulates these, 
and changes. 

[Claim 3] The solid oxide fuel cell characterized by using an anode according to claim 1 as 
an anode in the solid oxide fuel cell which is equipped with the external terminal which 
prepared each material gas path at the vertical end of the direction of a laminating of a 
unit cell at the unit cell which prepared the cathode and the anode in both sides of a solid 
electrolyte, respectively, the separator which prepared each material gas path in the 
crossover direction mutually to both sides, respectively, and one side, accumulates these, 
and changes. 

[Claim 4] The operating method of the solid oxide fuel cell according to claim 2 or 3 
characterized by supplying this to a fuel gas path equally with a steam, using a 
hydrocarbon as fuel gas. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention improves the variation in the temperature 
distribution in the field of a solid oxide fuel cell, and relates to the operating method of the 
solid oxide fuel cell and this cell using the anode for solid oxide fuel cells and it which can 
maintain a battery life for a long period of time. 
[0002] 

[Description of the Prior Art] In the fuel cell, hydrocarbons, such as methane, are used for 
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fuel gas, fuel gas was transformed to hydrogen etc. by reforming reactions, such as steam 
reforming, and although using this as substantial fuel gas was performed widely, the fuel 
cells including such a thing generally enlarged had the problem that the vertical width of 
face of the temperature distribution within a eel side was large. That is, although it sets at 
the time of actuation of a fuel cell and fuel gas is usually equally supplied and distributed 
to a part for each feed zone of a eel, if the temperature distribution within a eel side are 
seen about the passage of fuel gas in that case, the direction of an entry side will be [ the 
direction of low temperature and an outlet side ] an elevated temperature, and, moreover, 
near the intersection of the outlet approach of each passage of oxidizer gas, such as fuel gas 
and air, will serve as the maximum elevated temperature. For the variation in such 
temperature distribution, in the low-temperature section, cell performance degradation 
arises, it becomes difficult to maintain a battery life for a long period of time that corrosion 
etc. tends to advance in the elevated-temperature section, especially it becomes a serious 
problem at the thing of large-scale stack structure. For this reason, although measures, 
such as inserting a refrigeration unit for every number eel, were made, member mark 
increased and it did not escape becoming cost quantity. 

[0003] For this reason, in the thing of an internal reforming type, control of the 
temperature distribution within a eel side is directly performed by the fused carbonate fuel 
cell, optimizing the pack density of a reforming catalyst, etc. above all. Generally a fused 
carbonate fuel cell directly [ this ] the thing of an internal reforming type with the 
reforming method of the fuel supplied to it Although it is divided roughly into the external 
reforming method which prepares a reformer apart from the body of a fuel cell, and the 
internal reforming method which reforms a fuel inside a cell and especially the latter is 
excellent in respect of the miniaturization of a system, improvement in generating 
efficiency, etc. It is the thing of the method which arranges a reforming catalyst in the fuel 
gas path of the body of a fuel cell by which promising ** is carried out in this internal 
reforming method. 

[0004] On the other hand, in a solid oxide fuel cell, a reforming catalyst is not arranged 
apart from an electrode material like said fused carbonate fuel cell, but an anode acts as a 
reforming catalyst as it is, and a reforming reaction occurs on the anode front face which 
mainly touches fuel gas with a quick reaction rate. For this reason, since this reaction was 
endothermic reaction when a reforming reaction inclines and occurs in a fuel gas passage 
entry side and it uses a steam-reforming reaction especially, the rapid temperature fall 
was caused in the eel side by the side of a fuel gas passage entry, it did not escape that the 
temperature distribution within a eel side were expanded further, but further, since 
distortion by thermal stress occurred in an ununiformity, control of these temperature 
distribution was demanded strongly. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention improves the variation in 
temperature distribution under such a situation, and it is made for the purpose of offering 
the operating method of the predetermined solid oxide fuel cell which used this anode 
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effectively, and this cell while offering the anode for solid oxide fuel cells which can 

maintain a battery life for a long period of time. 

[0006] 

[Means for Solving the Problem] that the anode for solid oxide fuel cells which has said 
desirable property carried out should be developed, this invention persons consist of 
ceramics which does not show the catalysis of a reforming reaction to the part of a fuel gas 
entrance side among the contact surfaces with the fuel gas of the anode which has 
reforming catalyst ability previously, as a result of repeating research wholeheartedly - 
given thickness - the anode for predetermined fuel cells which prepared the gas 
permeability porous layer of a predetermined aperture was proposed (Japanese Patent 
Application No. No. 92500 [ seven to ]). Without concentrating and biasing reforming 
reactions, such as a steam -reforming reaction, toward a fuel gas entrance side, from it, 
open this anode also to the downstream, it is made to perform, shifts the core of the part 
from which a reforming reaction occurs to the downstream, and controls the temperature 
distribution within a eel side. Without preparing another enveloping layer, in order that 
this invention persons may not bias a reaction part like this anode, as a result of repeating 
research further It forms also in an anode ingredient with reforming catalyst ability only 
with these anode ingredients, such as a homogeneous material, for example, the cermet of 
a homogeneity presentation etc. And by [ of an anode ] making the fuel gas outlet side at 
least larger than the fuel gas entrance side about the specific surface area of the contact 
surface section with fuel gas In the eel using this anode, the temperature distribution 
within a eel side can be enough controlled over a long period of time, and it came to make 
this invention for the ability of the eel engine performance to be maintained to stability for 
a long period of time based on a header and this knowledge. 

[0007] Namely, this invention (l) About the surface section in the anode for solid oxide fuel 
cells which contacts fuel gas at least The anode for solid oxide fuel cells characterized by 
using what showed the catalysis of the reforming reaction of fuel gas as the ingredient, and 
made the part of a fuel gas outlet side larger than the part of a fuel gas entrance side about 
the specific surface area, (2) In the solid oxide fuel cell which is equipped with two sorts of 
external terminals which established each material gas path in the eel and one side which 
prepared the cathode and the anode in both sides of a solid electrolyte, respectively, 
accumulates these, and changes The solid oxide fuel cell characterized by using an anode 
given [ aforementioned ] in (l) term as an anode, (3) The unit cell which prepared the 
cathode and the anode in both sides of a solid electrolyte, respectively, In the solid oxide 
fuel cell which is equipped with the external terminal which established each material gas 
path in both sides at the vertical end of the direction of a laminating of a unit cell at the 
separator and one side which prepared each material gas path in the crossover direction 
mutually, respectively, accumulates these, and changes The solid oxide fuel cell 
characterized by using an anode given [ aforementioned ] in (l) term as an anode, and (4) 
As fuel gas The operating method of a solid oxide fuel cell the aforementioned (2) term 
characterized by supplying this to a fuel gas path equally with a steam or given in (3) 
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terms is offered using a hydrocarbon. As the desirable mode (5) of this invention The anode 
given [ aforementioned ] in (l) term with which the anode was chosen from the cermets of 
nickel, nickel oxide and nickel, and the ceramics and which is at least one sort, (6) Specific 
surface area in the part of a fuel gas entrance side 0.010.2m2/g, The anode given 
[ aforementioned ] in (l) term which is 0.5-2.0m2/g in the part of a fuel gas outlet side, (7) 
The ceramics A zirconia, fully stabilized zirconia, Seria, an alumina - silicon nitride " and 

- in addition to this - oxygen tension - one - x - ten - 20 - atm - an ambient atmosphere 

- the bottom - 1200 - degree C - not fusing - the ceramics - inside - from - choosing - 
having had - at least - one a sort it is - the above - (-- five --) a term - or (-- six -) 

a term a publication - an anode - (8) The aforementioned (5) term whose cermet is the 
cermet of nickel and a zirconia, or nickel and the cermet of Seria, (6) A term or anode given 
in (7) terms (9) The unit cell which prepared the anode which has a cathode and reforming 
catalyst ability in both sides of a solid electrolyte, respectively, In the solid oxide fuel cell 
which is equipped with the external terminal which established each material gas path in 
both sides like each material gas path of a separator at the separator and one side which 
prepared each material gas path in the crossover direction mutually, respectively, 
accumulates these, and changes Solid oxide fuel cell ** characterized by using the anode of 
a publication for either the aforementioned (5) term thru/or (8) terms as an anode is 
mentioned, as the mode of the most desirable anode - (10) an anode - a solid electrolyte 
an interface - the neighborhood - an anode - a part - 0.5 - 2.0 " m - two * /-- g - it is " 
specific surface area - having - the above - (■- one ~) ~ a term - (-- five --) -- a term - (-- 
six ") - a term - (-- seven ") - a term - and - (-- eight --) - a term - either - a publication 

- an anode --**-- mentioning - having . 

[0008] In the anode of this invention, not only this surface section but the whole anode 
consists of the surface section which contacts fuel gas at least, and an ingredient in which 
the catalysis of the reforming reaction of fuel gas is shown preferably. As for this 
ingredient, it is desirable that it is a homogeneous material, for example, the cermet of a 
homogeneity presentation etc. 

[0009] About this anode ingredient, although it will not be restricted especially if it has 
fuel gas, especially the thing which shows the catalysis of the reforming reaction of a 
hydrocarbon, i.e., reforming catalyst ability, at least one etc. sort chosen from the cermets 
of what shows the catalysis of the reforming reaction of hydrocarbons, such as methane, 
ethane, a propane, butane, and LNG, especially a steam-reforming reaction preferably, for 
example, nickel, nickel oxide and nickel, and the ceramics is mentioned. 
[0010] As ceramics which constitutes the above "mentioned cermet, the ceramics which is 
not fused at 1200 degrees C under fully stabilized zirconia, such as a zirconia and yttria 
stabilized zirconia (henceforth YSZ), Seria, an alumina, silicon nitride, and the other 
ambient atmospheres of oxygen tension lxl0-20atm is mentioned. 

[00 11] As the above-mentioned cermet, they are nickel* zirconia, nickel oxide- zirconia, and 
nickel-Seria, nickel oxide-Seria, nickelYSZ, and nickel oxide preferably. - YSZ is 
mentioned. 
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[00 12] About said surface section of the anode of this invention, the specific surface area of 
the ingredient needs to enlarge the part of a fuel gas outlet side than the part of a fuel gas 
entrance side, this specific surface area ■- the part of a fuel gas entrance side - setting - 
desirable - 0.01*0.2m2/g more " desirable - the part of 0.01"0.1m2/g and a fuel gas 
outlet side - setting - desirable - 0.5'2.0m2/g - it is more preferably chosen in the range 
of 0.5-1.0m2/g. Moreover, although what bisected this surface section into the suitable 
ratio, every [ for example, 121 1/], for example, and was changed as mentioned above about 
the specific surface area of that ingredient as a gestalt of the anode of this invention by 
part for a part for the fuel gas entrance side of one of these and the fuel gas outlet side of 
another side is mentioned While bisecting not only the surface section but the whole anode 
into a suitable ratio and considering as a monolayer about a part for the fuel gas outlet side 
preferably It is good to compare with the completely same lower layer and the completely 
same it as a part for two-layer structure, for example, a fuel gas outlet side, about a part 
for a fuel gas entrance side, and for specific surface area to consider as a laminated 
structure with the small upper layer etc. Moreover, since electrode activity ****** 
influences polarization resistance etc. directly in the amount of the specific surface area in 
the anode part near the interface of an anode and a solid electrolyte, and the part which 
touches the solid electrolyte of an anode especially, Although the larger one of this specific 
surface area is desirable, as the whole cell which incorporated the whole anode with other 
members Since the eel engine performance which was excellent in comprehensive balance, 
such as output density, the good eel engine performance, i.e., the conversion efficiency, of 
balance, endurance, and stability, on the whole is required, the range of 0.5-2.0m2/g is 
suitable as this specific surface area. 

[0013] As the covering approach to the solid electrolyte of the anode of this invention, 
screen printing, a brushing method, etc. are mentioned, for example. Under the present 
circumstances, as a raw material used, a paste is usually used, and this can adjust suitably 
operating rates, anode raw material particle size, etc. of a raw material, such as anode raw 
material fine particles, grain, a binder, a dispersant, and a pore forming material, and can 
prepare them by mixing. 

[0014] moreover, as a solid oxide fuel cell which used the anode of this invention effectively 
It has two sorts of external terminals which established each material gas path in the eel 
and one side which prepared the cathode and the anode in both sides of a solid electrolyte, 
respectively. The unit cell which accumulated these, and changed or prepared the cathode 
and the anode in both sides of a solid electrolyte, respectively, In the solid oxide fuel cell 
which is equipped with the external terminal which established each material gas path in 
both sides at the vertical end of the direction of a laminating of a unit cell at the separator 
and one side which prepared each material gas path in the crossover direction mutually, 
respectively, accumulates these, and changes The thing using the anode of this invention 
as an anode is mentioned. The thing of the stack structure which arranged the external 
manifold also especially in such a solid oxide fuel cell is desirable. 
[0015] 
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[Embodiment of the Invention] The expansion explanatory view of the accumulation 
format is shown in drawing 1 about the thing of the 3 steps of plate-like serial eel as one 
example of the solid oxide fuel cell of this invention. According to this, the laminating of 
the unit cell and separator 4 which formed the cathode 2 and this invention anode 3 in both 
sides of a solid electrolyte 1, respectively can be carried out by turns, and a desired 
accumulation eel can be produced by carrying out laminating arrangement of the external 
terminal 5, respectively to the unit cell of the both ends. 

[0016] In order to operate such a solid oxide fuel cell, it is good to supply this to a fuel gas 
path almost equally, using a hydrocarbon as fuel gas. As a hydrocarbon, methane, ethane, 
a propane, butane, LNG, etc. are mentioned, for example. Fuel gas is preferably good a 
steam and to supply with nitrogen gas if needed further because of steam reforming. 
Moreover, the rate of flow of the fuel gas in the anode at the time of operation is preferably 
good to control also by in 0.05 - 2 m/sec in the range of 0.05 - 1 m/sec especially more 
preferably 0.05 to 5 m/sec. Since the rate of reforming falls, the shape of a quirk of a 
separator is made shallow, or the one where the rate of flow is larger can increase the rate 
of flow by making it thin or introducing inert gas, and can reduce the rate of reforming. 
[0017] 

[Effect of the Invention] The anode of this invention is suitable as an object for solid oxide 
fuel cells, and, as for the solid oxide fuel cell of this invention using this, the variation in 
the temperature distribution within a eel side is improved. Furthermore, especially since 
that whose specific surface area in the part which touches a solid electrolyte is 0.5-2.0m2/g 
as an anode of this invention is excellent in the whole eel engine-performance balance, it is 
desirable. Moreover, according to the operating method of this invention, the variation in 
the temperature distribution in a eel side is improved, and a battery life can be maintained 
for a long period of time. 
[0018] 

[Example] Next, although an example explains this invention to a detail further, this 
invention is not limited at all by these examples. 

it is shown in example 1 drawing 2 - as - a zirconia - yttria - eight-mol % - the fuel 
electrode was formed in one side of the solid electrolyte plate of 15cm angle which consists 
of doped yttria stabilized zirconia (henceforth 8YSZ) as follows. The whole surface product 
of a fuel electrode is bisected to every [2/1/]. About a part for the fuel gas entrance side of 
them the cermet of the weight ratio 1:1 of nickel and a zirconia The powder 
(specific-surface-area 0.01m2/g) is put by the applying method using the coating liquid 
distributed to the organic system binder (ethyl cellulose). Moreover, about a part for a fuel 
gas outlet side, the powder (specific-surface-area 0.7m2/g) was put by the applying method 
using the coating liquid distributed to the organic system binder (ethyl cellulose), and the 
cermet of the weight ratio 1:1 of nickel and a zirconia was formed in 95 micrometers in 
thickness, respectively. Moreover, the powder (5 micrometers of mean diameters) was put 
by the applying method using the coating liquid distributed to the organic system binder 
(ethyl cellulose), and LaMn03 was made into the air pole with a thickness of 95 
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micrometers at one side of another side of a solid electrolyte plate. 

[0019] As shown in example 2 drawing 3 , the fiiel electrode was formed in one side of the 
solid electrolyte plate of 15cm angle which consists of 8YSZ as follows. The whole surface 
product of a fuel electrode is bisected to every [2/1/]. About a part for the fuel gas entrance 
side of them the cermet of the weight ratio 1:1 of nickel and a zirconia Put the powder 
(specific-surface-area 0.7m2/g) by the applying method using the coating liquid distributed 
to the organic system binder (ethyl cellulose), and it forms in 30 micrometers in thickness. 
Subsequently, the powder (specific-surface-area 0.01m2/g) was put by the applying method 
using the coating liquid distributed to the organic system binder (ethyl cellulose), and the 
cermet of the weight ratio 1-1 of nickel and a zirconia was formed in 65 micrometers in 
thickness. About a part for a fuel gas outlet side, the powder (specific-surface-area 0.7m2/g) 
was put by the applying method using the coating liquid distributed to the organic system 
binder (ethyl cellulose), and the cermet of the weight ratio 1*1 of nickel and a zirconia was 
formed in 95 micrometers in thickness. Moreover, the powder (5 micrometers of mean 
diameters) was put by the applying method using the coating liquid distributed to the 
organic system binder (ethyl cellulose), and LaMn03 was made into the air pole with a 
thickness of 95 micrometers at one side of another side of a solid electrolyte plate. 
[0020] As shown in example 3 drawing 4 , the fuel electrode was formed in one side of the 
solid electrolyte plate of 15cm angle which consists of 8YSZ as follows. The fuel electrode 
has two-layer structure. Further an eye on the whole surface the cermet of the weight ratio 
VI of nickel and a zirconia Put the powder (specific-surface-area 0.7m2/g) by the applying 
method using the coating liquid distributed to the organic system binder (ethyl cellulose), 
and it forms in 90 micrometers in thickness. A bilayer eye only about a part for the fuel gas 
entrance side which hits one half of whole surface products the cermet of the weight ratio 
1=1 of nickel and a zirconia The powder (specific-surface-area 0.01m2/g) was put by the 
applying method using the coating liquid distributed to the organic system binder (ethyl 
cellulose), and it formed in 10 micrometers in thickness. Moreover, the powder (5 
micrometers of mean diameters) was put by the applying method using the coating liquid 
distributed to the organic system binder (ethyl cellulose), and LaMn03 was made into the 
air pole with a thickness of 95 micrometers at one side of another side of a solid electrolyte 
plate. 

[0021] As shown in example of comparison 1 drawing 5 , it covered by the applying method 
using the coating liquid which distributed the cermet of the weight ratio 1:1 of nickel and a 
zirconia on one side of the solid electrolyte plate of 15cm angle which consists of 8YSZ, and 
distributed the powder (specific-surface-area 0.7m2/g) to the organic system binder (ethyl 
cellulose), and considered as the fuel electrode with a thickness of 95 micrometers. 
Moreover, the powder (5 micrometers of mean diameters) was put by the applying method 
using the coating liquid distributed to the organic system binder (ethyl cellulose), and 
LaMn03 was made into the air pole with a thickness of 95 micrometers at one side of 
another side of a solid electrolyte plate. 

[0022] As shown in example of comparison 2 drawing 6 , the fuel electrode and the air pole 
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were formed in both sides of a solid electrolyte plate like the example 1 of a comparison, 
respectively except having replaced with the cermet of the example 1 of a comparison, and 
having used the cermet powder (specific-surface-area 0.01m2/g) of the weight ratio 1:1 of 
nickel and a zirconia. 

[0023] Two sorts of terminal assemblies of the same magnitude as the solid electrolyte 
plate with an electrode and it which were obtained in example 4 example 1 thru/or the 
example 3 were accumulated, and the solid oxide fuel cell was produced. Each terminal 
assembly consisted of charge collectors which consist of La0.8Sr0.2CrO3 arranged so that 
the slot which passes a fuel and air may intersect perpendicularly mutually at the time of 
accumulation, respectively. Thus, the produced fuel cell was heated. Nitrogen gas was 
passed, in order that a room temperature to 350 degrees C might prevent heating air and 
350 to 1000 degrees C might prevent anodic oxidation to a fuel side. [ a sink and ] Then, it 
held at 10 degrees C, and hydrogen was supplied to the anode side, air was supplied to the 
cathode side, respectively, and the sink generation of electrical energy was started for the 
current with the current density of 0.3 A/cm2. The result of having measured the 
temperature distribution within the fuel cell side at the time of a generation of electrical 
energy is shown in drawing 7 . As shown in drawing, generation of heat according [ the 
temperature within a field ] to a generation of electrical energy and the heat dissipation 
from a eel front face show that a part with high temperature is made a little to the outlet 
twist of gas near a center. Next, methane was supplied with the steam and the generation 
of electrical energy with the same current density was performed to the fuel electrode side 
of this cel. The ratio of methane and a steam was set up so that a steam/carbon rate might 
be set to 3. The temperature distribution within the fuel cell side at this time are shown in 
drawing 8 . This result is guessed as follows. That is, reforming of the methane is carried 
out to hydrogen, a steam, a carbon monoxide, and a carbon dioxide by the cermet of the 
nickel which is a fuel electrode ingredient, and a zirconia. Since this reforming reaction is 
endothermic reaction, it absorbs the heat generated by generation of electrical energy, and 
reduces the temperature within a fuel cell side. Furthermore, in order that reforming 
reaction rates may differ since the specific surface area of the fuel electrode of an entrance 
side and an outlet side differs, and the reaction in an outlet side may tend to progress, the 
temperature rise of the outlet side to which temperature tends to rise is controlled. 
[0024] The generation-of-electrical-energy trial was performed like the example 1 except 
having replaced the solid electrolyte plate with example of comparison 3 electrode with 
what was obtained in the example 1 of a comparison. The temperature distribution within 
the fuel cell side at this time are shown in drawing 9 . From this, the temperature near the 
inlet port of fuel gas is low. This shows that methane reforming happened only at the 
entrance and has lowered the temperature of the neighborhood. 

[0025] The generation of-electrical-energy trial was performed like the example 1 except 
having replaced the solid electrolyte plate with example of comparison 4 electrode with 
what was obtained in the example 2 of a comparison. The temperature distribution within 
the fuel cell side at this time are shown in drawing 10 . It turns out that there is less 
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effectiveness of the temperature fall by reforming than this. 

[0026] The result of having carried out continuous running of the eel by these 
generation-of-electrical-energy trials is shown in drawing 11 . Among drawing, even if a 
continuous line uses an example 1 thru/or which solid electrolyte plate with an anode of 3 
in the continuous-running property in the case of an example 4, it shows the same result. 
Since a dotted line is a continuous- running property in the case of the example 3 of a 
comparison, and the example 4 of a comparison and various temperature distributions 
arise in a field to operation stabilized over long duration being possible, if it operates for a 
long time, stability will fall, and it turns out that the cell engine performance deteriorates. 
[0027] As mentioned above, by changing specific surface area in the part of a fuel gas 
entrance side and the part of a fuel gas outlet side shows changing effectiveness about the 
anode surface section. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll The expansion explanatory view of the accumulation format of one example of 
the solid oxide fuel cell of this invention. 

[Drawing 2] The sectional view of one example of the solid electrolyte plate with an 
electrode on which the anode of this invention was made to put. 

[Drawing 3] The sectional view of another example of the solid electrolyte plate with an 
electrode on which the anode of this invention was made to put. 

[Drawing 4] The sectional view of still more nearly another example of the solid electrolyte 
plate with an electrode on which the anode of this invention was made to put. 
[Drawing 5] The sectional view of one example of the solid electrolyte plate with an 
electrode on which the conventional anode was made to put. 

[Drawing 61 The sectional view of another example of the solid electrolyte plate with an 
electrode on which the conventional anode was made to put. 

ID rawing 7] The isothermal chart showing distribution whenever [ eel side internal 
temperature / at the time of operation of the eel of this invention which used hydrogen for 
fuel gas ]. 

[Drawing 8] The isothermal chart showing distribution whenever [ eel side internal 
temperature / at the time of operation of the eel of this invention which used methane for 
fuel gas ]. 

[Drawing 91 The isothermal chart showing distribution whenever [ eel side internal 
temperature / at the time of operation of the eel of the example 3 of a comparison ]. 
[Drawing 101 The isothermal chart showing distribution whenever [ eel side internal 
temperature / at the time of operation of the eel of the example 4 of a comparison ]. 
[Drawing 111 The graph which shows the continuous-running result of the eel of this 
invention, and the eel of the examples 3 and 4 of a comparison. 
[Description of Notations] 
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1 Solid Electrolyte Plate 

2 Cathode 

3 Anode 

4 Separator 

5 External Terminal 
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